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QtJARTEllLV   liEl'OllT   OE  THE  EYE  AND  EAK  CLiNiC  01-' 
THE  liOYAI.  VICTORIA  HOSPITAL,  MONTREAL. 

BY 

Frank  Dui.i.kr,  M.D., 
Surgeon  to  the  Uepartineut, 

AND 

W.  GoRDo.v  M.  Bykks,  M.D., 
Assistant-Oculist  and  Aurist. 

A  Case  of  Acquired,  Double-sided  Lenticonus  Posterior. 

Removal  of  tie  Lens  of  one  Eye  hy  McKeotvn's  Methods-Recovery  of 

Normal  Vision. 
Lenticonus,  the  condition  in  which  the  curvature  of  the  lens  is  ab- 
normally increased,  is  one  of  the  rarest  affections  in  eye  surgery.  In 
a  recent  article  Pergens*  was  only  able  to  gather  15  cases  from  the 
literature  to  add  to  his  own  wliich  occurred  in  a  buphthahnic  globe 
The  affection  occurs  as  a  congenital  or  acquired  condition,  and"  may 
affect  one  or  both  eyes.  In  nearly  every  instance  tlie  increased  con- 
vexity was  confined  to  the  posterior  surface  of  the  lens,  and  in  several 
cases  was  associated  with  posterior  polar  cataract.  In  four  cases  the 
presence  of  divergent  strabismus  denoted  the  exclusion  of  the  affected 
eye  from  binocular  vision. 

The  following  case  is  especially  interesting  because  of  its  being  the 
first  instance  in  which  operative  treatment  ws  adopted  for  the  cure  of 
the  condition.  The  ease  with  which  the  lens  was  removed  by  Mc- 
Keown's  procedure,  and  the  brilliant  result  obtained  from  the  opera- 
tion  more  than  justify  the  adoption  of  this  method  in  the  management 
of  all  similar  oases.     The  case  is  as  follows  :— 

■,^fr'  S"'  '^*'  ^^'  ™*^''^'^  *^^  ^^^^^  Victoria  Hospital,  Sept.  29th, 
1899.  She  complained  of  gradual  loss  of  vision  during  the  past  four 
or  five  years,  previous  to  which  time  her  sight  had  been  excellent  in 
every  respect.  Two  years  ago  she  consulted  a  local  optician  and  pro- 
cured a  pair  of  glasses  (strong  minus  lenses),  which  helped  her  a  little 
for  a  short  time.  The  patient  could  assign  no  cause  for  the  loss  of 
vision.  A  short  time  before  the  onset  of  the  ocular  condition  she  had 
had  an  attack  of  quinsy,  but  of  late  her  general  health  had  been  good 
Patient  was  an  elderiy,  well  nourished  woman.  Examination  of 
urine  negative. 


molog!r%%L'xXVIir!p"620."  ""'  "^"^"""^  ''"^^'^'"'°'-'"  ^'*='"^«''  »'  ^^'^- 


Lids,  conjunctiva,  and  lachrymal  apparatus  of  both  sides  normal  ; 
tiie  corneic  wiTo  ilwir  and  lirigiit  and  both  showed  a  normal  curvature 
with  the  oplithalnioineter,  i.e.  J°  of  astigmatism,  according  to  tlie  rule. 

On  first  thro\.ing  light  into  the  eyes  the  impression  was  that  one 
had  to  do  with  a  case  of  conical  cornea,  but  further  examination  with 
tlie  ophthalmometer,  a  mirror  for  parallactic  movement,  and  tiie  direct 
method,  showed  that  the  case  was  one  of  double-sided  lenticonus  pos- 
terior. There  appeared  to  be  both  by  the  direct  and  indirect  methods 
a  more  or  less  rounded  opacity  near  the  posterior  pole  of  each  lens. 
"^n  certain  positions,  however,  one  got  practically  clear  but  reduced 
images  of  the  retinal  vessels  and  fundi  through  the  centres  of  the 
lenses  showing  that  the  opacity  was  duo  more  to  the  irregular  refrac- 
tion of  light  than  to  definite  changes  in  the  lens  substance  itself. 

At  the  same  time  with  the  direct  method  one  could  see  there  was 
slight  but  definite  loss  of  transparency  in  the  lens  near  its  posterior 
capsule.  The  condition  was  more  marked  on  the  right  than  on  the  left 
side.  At  all  times  there  were  the  optical  phenomena  of  squirming  und 
wriggling  of  the  vessels. 

The  left  fundus  was  absolutely  normal.  Along  tho  inferior  nasal 
branch  of  the  right  retinal  artery  and  some  millimeters  from  the  optic 
disc  was  a  large,  irregular  patch  of  golden-yellow  colour  the  exact  nature 
of  which  could  not  be  made  out.  In  one  pla-^o  a  retinal  vein  was 
slightly  liidden  from  view  in  its  substance,  but  it  was  too  dull  and  too 
far  from  the  optic  disc  to  be  meduUatcd  nerve  fibres  ;  it  was  certainly 
not  an  atrophic  condition,  and  apparently  not  an  exudate. 

There  were  a  moderate  number  of  opacities  in  each  eye  in  the  an- 
terior part  of  the  vitreous  whicli  moved  rather  quickly  ;     Tn.  in  both. 
Without  mydriatic,  Il.V.  =  i;''jj,  L.  V.,  ,;'^,  not  improved. 


AVith  mydriatic,  R.V.  =  ,i\;  0°  — 0  5  —  0.5  =  ^'^.    L.V.= 


Tiff' 


•  0.5=^V 


Though  the  periphery  of  tho  lens  was  less  myopic  than  the  centre, 
the  exact  dilference  was  not  absolutely  determined.  The  correction 
under  mydriasis  may  be  taken  ro'.ighly  as  the  measurement  of  the 
marginal  error. 

October  Jfth,  1S99  :    Eight  preliminary  iridectomy,  cocain. 

November  1st,  1890  :  Right  extraction,  cocain.  Capsule  was  first 
freed  from  the  lens  by  the  injection  underncatli  it  of  a  physiological 
salt  solution  as  recommended  by  McKcown  of  Belfast."  After  the 
entrance  of  the  saline  solution  there  was  no  red  reflex  from  the  fundus, 
the  lens  having  become  totally  opaque.  A  free  incision  having  been 
made  in  the  capsule  the  lens  was  now  expressed  with  ease,  the  small 

'•'  McKeown— "  A  Treatise  on  Unripe  Cataract."    H.  K,  Lewis,  London. 


FiGUHK  I. 


FlOfllK    II. 


Fkuibb  III.  S.,  sclerotic  ;  Ch., 
choroid  ;  R,  retina  ;  A,  Al.,  sub- 
choroidal  space;  B,  131.,  sub- 
retinalspace  ;  O.  N.,  optic  nerve. 
Iris  (I.)  attached  to  posterior 
surface  of  cornea  at  C. 


FKiURK  IV.  Foreign  body  (F.B.)  held  in 
j)osition  by  bands  of  connective  tissue ; 
b.,  margin  of  equatorial  staphyloma, 


amount  of  lens  Bubstanco  rcnmining  being  afterwurds  washed  out  witli 
the  salt  solution. 

December  7th,  ISnO  :  A  thin  capsule  which  had  formed  over  the 
pupillary  aniv  was  needled,  and  on  January  lllli,a  day  or  so  before  the 
pwtient  was  discharged  from  the  hospital,  the  I'ollowing  note  was  made 
of  her  condition  : — 

Eight  eye  quiet ;  angles  of  the  colohoma  in  position  ;  thin  capsule 
all  over  the  pupillary  area  ;  small  but  central  aperture.  A  few  opaci- 
ties in  the  anterior  part  of  the  vitreous  ;    fundus  as  before  ;   Tn. 

Right  eye,  90°  ±  U.i) ;  0°  -±  1.5.  K.  V.  =  0/«0  ;  o"  +  1  +  10.0  =  2  ; 
0°  +  1  4-  14.0  jH>gor  1. 

Loft  oyo  as  before. 

A  Case  of  Exophthalmos  firom  Empyiema  of  the  Frontal  Sinus 
and  Ethmoidal  Cells-  Operation— Recovery. 

The  frequency  with  which  eye-surgeons  are  called  upon  to  doal  with 
disease  of  the  frontal  sinus  and  ethmoidal  cells  is  explained  by  the  close 
proximity  of  these  structures  to  the  orbit.  Tumours  generally  origin- 
ating within  the  accessory  cavities  of  the  nose  find  the  way  of  least 
resistance  towards  the  orbit,  and  the  orbital  structures  themselves  are 
of  such  a  nature  as  to  be  readily  affected  by  inflammation  spreading 
from  the  neighbouring  sinuses.  The  following  report  is  in  general 
typical  of  what  occurs  when  secretion  is  pent  up  in  the  frontal  sinus 
and  ethmoidal  cells.  The  sudden  onset  is  to  bt  explained  both  by  a 
probable  lack  of  careful  observation  on  the  part  of  the  patient,  and  by 
the  onset  of  an  acute  orbital  cellulitis  secondary  to  the  chronic 
empyajmic  condition.  An  interesting  point  is  the  failure  of  the  tran- 
sillumination to  give  accurate  information.  Although  the  left  frontal 
sinus  was  filled  with  pus  the  light  intensity  was  the  same  on  both  sides, 
while  on  the  other  hand  the  left  antrum  which  was  distinctly  darker 
than  the  right  was  absolutely  free  from  secretion. 

The  patient,  a  butcher,  a?t.  11),  came  to  the  out-patient  department, 
December  19,  1899,  with  a  history  of  painful  bulging  of  the  eye  extend- 
ing over  15  days.  Th-^  protrusion  was  said  to  have  come  on  suddenly 
(during  the  night)  and  the  patient  stated  that  the  proptosis  had  not 
increased  since  the  time  of  its  first  recognition.  Weakness,  loss  of 
appetite  and  chilly  sensations  were  the  constitutional  accompaniments 
of  the  local  condition. 

Present  Condition  :  See  photograph.  Noticeable  pallor  and  obvious 
weakness,  general  appearance  that  of  a  very  sick  man  ;  tongue  furred, 
bowels  confined  ;   temperature  102°. 

Lteft  eye  exhibits  an  exophthalmos  of  15  mm  ;  bulging  forward  and 
slightly  upward  ;  the  upper  half  of  the  cornea  covered  by  the  lid  which 
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ii  reddened  l)iit  not  swollen.  Slight  degree  of  marginal  bli  phuritia 
and  iiiodcriitc  inji'ctioii  ol'  tiu^  conjunctival  vessels  with  wiilcry  dis- 
charge; slight  tuiiiel'uction  ol"  tiie  conjunetivii  towarils  the  inner  ungle; 
pupil  the  same  size  as  tiie  right,  normal  in  all  its  reactions. 

Fulness  of  the  veins  of  llu-  left  side  is  the  only  opluhuluiosuoijic 
change  presont.     Left  vi.sioii  equals  ]j. 

Some  tenderness  and  indehnite  fulness  over  the  imterior  part  of  the 
inner  wall  of  the  orbit.     Tension  of  globe  — 1. 

All  movements  of  the  left  eye  are  very  markedly  impaired,  though 
the  e.vcursion  outwards  is  slightly  better  than  in  the  other  directions. 

The  right  oye  is  normal  in  every  respect,  vision  equals  [j. 

Examination  of  the  nose  reveals  a  small  amount  of  jnis  in  the  middle 
meatus,  and  on  the  posterior  e.xtremity  of  the  middle  turbinated  of  the 
affefted  side.  Tninsilluiniiiation  shows  no  difference  in  the  i.anspiir- 
ency  of  the  two  frontal  sinuses  ;  the  left  antrum  of  llighmore  is  dis- 
tinctly darker  than  that  of  the  right  side. 

Operation,  Dec.  14th,  1899  :  A  transverse  incision  was  made  over 
the  inner  end  of  tiie  left  frontal  sinus  and  the  median  e.xtremity  of  this 
joined  by  another  vertical  cut  at  right  angles.  Skin  and  periosteum 
dissected  back.  The  witiidrawal  of  tiie  trephine  after  its  entrance  into 
the  frontal  sinus  was  followed  by  the  welling  out  of  a  considerable 
amount  of  muco-piirulent  matter.  The  anterior  wall  of  the  sinus  waa 
now  laid  freely  open  with  bone  forceps  and  the  cavity  carefully  cleaned. 
The  ethmoidal  cells,  transformed  in  great  i>art  into  a  soft  pulpy  material 
which  oozed  freely,  were  removed,  as  far  as  possible,  by  careful  scrap- 
ing. An  opening  into  tiie  nose  wWa  then  made  in  the  usual  way  and  a 
drainage  tube  inserted. 

Contrary  to  what  was  expected,  the  antrum  of  Highmore  of  the  left 
side,  though  freely  exposed,  was  found  to  be  free  from  secretion.  The 
difference  noted  in  the  illumination  seemed  to  have  been  caused  by  an 
unusual  thickness  of  the  bony  wall  of  this  siJe. 

The  operation  was  followed  by  u  gradual  abatement  of  all  symi)toms. 
On  the  eighth  day  the  temperature  reached  normal  and  remained  so, 
the  jirotosis  slightly  diminshed,  and  the  movements  of  the  eye  became 
perfect  in  all  directions.  Drainage  was  maintained  for  some  tinie  to 
guard  against  the  recurrence  of  the  condition. 

When  last  seen,  :\rarch  4th,  the  exophtba.'mos  present  was  barely 
perceptible.  Vision  was  normal,  «nd  the  movements  of  the  globe  per- 
fect in  all  directions.  The  general  condition  of  the  patient  was 
excellent. 

A  Peculiar  Case  of  Injury  to  the  External  Auditory  Canal. 

P.  S.,  *  liealtliy  looking  boy  from  the  country  at.  10,  was  sent  to  the 
Hospital  Dec.  29th,  1899. 
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A  inontli  prtivious  to  mlinissiou  ho  fell  from  a  load  of  hay  hoa<l  (IrBt 
to  the  grouiKJ.  limiudiatoiy  after  the  -"x-ideiit  he  complained  of  pain 
ill  the  left  ear  whicii  f(»ntinuu(l  with  ■  Ai  sulferinK  for  about  a  week 
when  tho  ear  lK't(an  to  diHehurge  a  puridenl  lliiid  with  some  relief  of 
the  paan.     TJio  diseharge  luw  peraisted  ever  sinee. 

On  admission  the  external  meatus  wm  found  occluded  by  a  llesiiy 
mwin  resembling  an  ordinary  soft  polypus  and  was  discharging  freely  a 
thin  yellowish  pus.  There  wus  in  addition  to  this  a  little  swelling  of 
tJio  tissues  below  tho  ear  and  considerable  tenderness  on  pressure  in 
the  same  locality.  The  house-surgeon  was  directed  to  snare  olf  as  much 
of  the  polypoid  growth  as  he  could  reach  and  keep  the  ear  thoroughly 
clear  with  boric  acid  syringing.  Tliis  was  done  und  tho  cleansing 
treatment  continued  until  Jan.  7th,  when  an  examination  showed  the 
condition  to  be  about  the  same  as  when  first  admitted. 

It  was  then  <lecided  to  administer  an  uiucsthotic  and  make  a  thorough 
exploration  of  the  auditory  caiuil.  'J'his  at  once  revealed  a  firm  sub- 
stance occludirg  the  canal.  On  grasjiing  this  mass  with  forceps  some 
shreds  of  woody  fibre  were  brought  away  and  tho  mass,  though  distinct- 
ly movable,  was  fnnly  imbedded  and  evidently  expended  downwards 
into  the  swollen  and  tender  region  below  the  ear.  With  a  little  mani- 
pulation the  mass  was  grasped  by  the  forceps  and  drawn  out.  It  proved 
to  be  tho  woody  stem  of  some  weed  or  shrub  which  had  penetrated  the 
outer  end  of  the  floor  of  the  auditory  canal  from  above  downwards  and 
lodged  in  tho  tissues  of  the  neck  below  the  ear. 

After  its  removal  the  auditory  canal  and  tho  track  of  the  foreign  bcxly 
were  thoroughly  syringed  witli  solution  of  hydrarg.  perddor,  and 
lightly  packed  with  iodoform  gauze.  This  vraa  removed  after  two  or 
three  days  and  tho  subsequent  treatment  consisted  in  keeping  the  ear 
clean.  Ten  days  later  the  wound  was  entirely  healed  and  the  ear  found 
in  a  normal  condition  ;  only  n  small  reddened  scr.r  marked  the  point 
of  entrance  of  the  foreign  body  in  the  floor  of  the  meatus. 

The aecomj)anying  Figure  (II.)  shows  tlie  actiuil  size  and  character  of 
theforeignbody,  (4.(i  nun.  longby.-")  mm.  tiiick).  the  somewhat  pointed 
extremity  of  whicli  was  smootii  and  cle^m  whilst  the. part  occluding  the 
meatus  was  torn  and  ragged,  having  evidently  heon  broken  off  from  a 
longer  stem  in  the  fall.  Tho  consequences  to  tho  ear  itself  would  have 
been  much  more  serious  had  tho  misailo  penetrated  the  drum  membrane 
as  usually  happens  in  injuries  of  this  kind. 

Systematic  Examination  of  Excised  Eyeballs. 

(From  the  riitholonieal  Laboratory  of  the  Royal  Victoria  Hospital.) 
Case  I  :    Atrophia  Bulhi,  foUowing  Perforating  Vt'ound  of  tin  Cornea. 

J.  K.,  ffit.  3,  was  brought  to  the  hospital  in  Dec,  '98  ;    the  child's 
right  eye  was  visibly  shrunken  and  though  quiet  when  first  seen,  there 
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was  marked  filling  of  the  pericorneal  and  conjunctival  vessels  after  the 
usual  slight  examination.  A  largo  cicatrix,  situated  about  the  middle 
of  the  cornea,  oxtended  from  tiic  outer  ilmost  to  the  inner  cornec -scleral 
margin.  The  centml  parts  of  the  iris  were  drawn  forward  and  firmly 
attached  to  tlic  posterior  surfnce  of  the  corneal  scar  (anterior  syneohia). 
The  anterior  chamber  was  deeper  on  the  temporal  than  on  the  naso.l 
side  ;  V.  equals  no  p  1 ;  T. —  1. 

The  parents  stated  that  the  eye  .lad  been  injured  in  the  August  pre- 
vious, but  that  there  had  been  practically  no  pain  in  the  organ. 

Examination  :  Measurements  of  the  globe,  18  mm.  antero-posterior- 
ly,  32mm.  transverse.  Nothing  of  interest  apart  from  what  is  noted 
above. 

Seciion  (Fig.  Ill)  in  the  vertical  meridian  after  hardening  in  formalin, 
and  freezing  in  the  usual  nianner,  shows  a  central  corneal  scar  in  trans- 
verse section,  and  the  anterior  surface  of  the  cornea  somewhat  depressed 
at  this  point,  giving  the  whole  structure  an  epsilon-like  appearance.  The 
pupil  seems  to  be  entirely  closed  by  a  purse-like  contraction,  and  the 
whole  central  a"Lii  of  the  iris  is  drawn  forwards  and  att'ached  to  the  con- 
vexity on  the  posterior  surface  of  the  corn:a.  The  anterior  chamber 
is  thus  divided  into  two  almost  equal  compartments.  The  lens  is  very 
much  shrunken  ;  a  small  portion  remaining  is  in  close  contact  with  the 
posterior  surface  of  the  iris.  On  each  side  from  the  corneo-scleral  mar- 
gin to  well  beyond  the  equator  of  the  globe,  the  ciliary  body  and  choroid 
are  extensively  detached  from  the  sclerotic.  The  space  thus  f  nned 
is  filled  by  a  clear  firm  exudate  which  is  seen  by  the  aid  of  the  iens  to 
be  traversed  by  fine  stret^^lied  fibrils  of  the  kmina  lusca  and  lamina 
suprachoroidea.  To  the  inner  side  of  the  choroid  the  retina  is  ex- 
tensively detached  and  thrown  into  numerous  folds.  The  subretinal 
space  is  likewise  filled  with  an  exudate  gimila"  to  that  in  the  sub- 
choroidal  space. 

The  sclerotic  coat  gradually  increases  in  thickness  from  about  the 
orra,  serrata  to  the  er.trance  of  the  optic  nerve  on  each  side  of  which 
it  measures  between  3  and  4  mm. 

Microscopically,  sections  taken  below  the  level  of  thi  corneal  cicatrix 
make  clear  'a  few  points  in  onnection  with  the  ^lobe.  The  exudate  be- 
tween the  sclerotic  and  choroid  on  the  one  hand  and  the  choroid  and 
retiiLu  on  tV'^  other  is  entirely  free  from  cellular  elements.  The 
clicroidal  vciisels  where  this  structure  adhen^s  to  the  sr-lerotic  are 
moderately  dilated  but  elsewhere,  in  the  detached  areas,  the  vessels 
are  not  to  be  seen. 

The  bundles  of  the  sclerotic  generally  show  a  lack  of  compactness 
and  towards  the  posterior  pole,  corresponding  to  the  enlargement,  ob- 
served macroscopically,  this  condition  is  especially  noticeable. 
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Remarks  :  Tlio  condition  of  the  globe  described  above  is  one  which 
is  seen  with  comparativo  frequency  after  penetrating  wounds  of  the 
cornea.  In  tlie  collection  at  the  Royal  Ophthalmic  Hospital,  London, 
there  are  numerous  specimens  showing  similar  clran'Tcs.  This  form  of 
atrophy,  however,  is  not  to  be  confused,  though  it  frequently  is,  with 
the  atrophia  bulhi  following  upon  a  plastic  iridocyclitis.  Here  the 
changes  are  more  o,'  a  tro]ihic  or  mechanical  uiit^urc  "and  the  first  link 
in  the  chain  is  in  all  probability  tlie  shrinking  of  the  vitreous  following 
upon. an  escape  of  its  substance  through  a  perforation  or  riipture  of  the 
hyaloid  membrane.  Tlie  absence  of  the  normal  support  of  the  retina 
leads  to  detachment  of  that  structure  and  the  vacuum  thus  created 
brings  about  in  turn  a  se]>aration  of  the  choroid.  The  order  of  detach- 
ment of  tthe  retina  and  choroid  niiglit,  however,  be  reversed,  and  in 
this  instance  the  anterior  synechia  may  have  also  played  a  part. 

Case  II :  Perforating  Wound  of  Cornea — Traumatic.  Cataract — 
Uveo-Iietinitis  —  Secondary  Glaucoma  —  Ciliarii  and  Posterior 
Staphyloma — Calcareous  Degeneration  of  the  Cornea. 

About  30  years  previously  the  patient,  a  male  xt.  50,  had  accidentally 
run  a  needle  into  the  right  eye,  which  was  painful  and  irritable  for  10 
or  13  weeks.  The  organ  was  perfectly  quiet  until  three  weeks  before 
coming  to  the  hospital  when  it  became  inflamed  and  painful  for  a 
second  time.     V.  equals  no  P.l.  ;    Tn  ;    other  conditions  ar.  below  : — 

Microscopical  Examination  :  The  eye  measures  27  mm.  in  the  antero- 
posteriar  by  25  mm.  in  the  t'-ansverse  meridian.  The  cornm  is  opaque 
and  carries  in  its  middle  half  a  transverse  calcareous  band.  At  its 
upper  and  inner  margin  is  situated  a  small,  rounded,  dark-colored 
bulging,  measuring  about  4  mm.  in  the  transverse  by  3  mm.  in  the 
antero-posterior  direction,  which  bulges  outwards  2  mm.  beyond  the 
normal  eurvainre  of  the  sclerotic. 

Section  :  At  ths  iiiipor  sui-facp  of  the  globe  the  sclerotic  is  very  much 
thinned  and  bulges  outwards  beyond  the  surface  of  the  globe  to  the 
extent  above  montionod.  Tlio  point  of  irreatest  protuberance  occurs 
just  at  the  site  of  the  cilisry  body,  which  is  greatly  atrophied  and 
etretched  to  form  a  thin,  perforated,  lining-membrane  along  the  inner 
surface  of  the  staphyloma.  Tlie  iris  is  flnnly  adlioreut  about  its  pujjil- 
lary  margin  to  the  anterior  surface  of  the  lens,  which  is  reduced  to  a 
thin  itrophic  disc,  0.5  ro  1  :■  m.  in  thickness. 

On  either  side  of  the  central  adhesion,  tlie  most  typical  condition  of 
iris  homhr  is  jircsent,  while  ])oth  angles  of  the  anterior  chamhor  arc 
completely  blocked  by  the  iris  which  is  closely  adherent  to  the  posterior 
surface  of  the  pornea  for  some  distance  inwards  towards  the  centre. 
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A  rounded  ridge  marks  the  line  of  separation  between  the  staphyloma 
and  the  upper  part  of  the  posterior  chamber. 

The  choriod  and  retina  show  evidence  of  long-standing  inflammation 
leading  to  atrophy  and  pigmentary  disturbances  especially  along  the 
posterior  margins  of  the  ciliary  processes.  There  is  deep  cupping  of 
the  optic  disc. 

Microscopical  Examination  :  The  calcareous  degeneration  noted 
macroseopically  is  seen  us  isolated,  rounded  bodies  or  aggregated  masses 
of  a  yellowish  color.  These  are  situated  for  the  most  part  in  the  an- 
terior layers  of  the  cornea,  immediately  beneath  Bowman's  membrane, 
but  occasionally  they  break  through  this  structure  and  are  seen  im- 
bedded in  the  corneal  epithelium. 

Under  the  microscope  the  anterior  boundary  of  the  bulging  corres- 
ponds, tis  nearly  as  possible,  to  the  comeo-scleral  junction.  The  wall 
of  the  staphyloma  is  composed  of  a  few  strands  of  greatly  attenuated 
stjlerotic  mixed  with  pigment  cells,  which  also  form  a  more  or  less  con- 
nected layer  on  its  inner  surface.  The  coniunctiva  is  continued  back- 
wards over  the  anterior  three-fourths  of  the  prominence  land  between 
the  two  structures  is  a  rich  plexus  of  dilated  vessels. 

The  lens  corresponds  roughly  to  a  dumb-bell  in  shape.  At  either  end 
a  clear  band  of  lens-matter  in  the  periphery  surrounds  a  central  area 
of  amorphous  debris,  while  the  central  part  connecting  these  two  por- 
tions is  filled  up  by  newly-formed,  fibrous  connective-tissue,  presumably 
derived  from  the  iris  on  account  of  the  relatively  large  number  of  pig- 
ment cells  imbedded  in  its  substance.  Further  confirmation  is  also 
found  in  the  fact  that  the  capsule  of  the  lens  is  everywhere  intact  ex- 
cept about  the  middle  of  its  anterior  surface.     . 

The  iris  where  applied  to  the  posterior  surface  of  the  cornea  is  re- 
duced to  a  thin  layer  of  pigment  and  on  the  other  hand  Descemet's  mem- 
brane is  noticeably  diminished  in  thickness  where  the  cornea  and  iris 
are  in  contact  with  one  aiiother.  At  the  point  on  either  side  where 
the  iris  leaves  the  cornea  the  posterior  elastic  lamina  becomes  increased 
in  breadth  and  the  endothelial  cells  can  be  followed  both  along  its 
posterior  surface  and  the  front  of  the  iris  for  some  distance. 

The  choroid  is  redaced  to  a  comparatively  thin  band  of  tissue,  free, 
for  the  most  part,  from  blood  vessels.  'Vhile  the  pigment  proper  ol 
this  coat  has  almost  entirely  disappeared  ;  the  retinal  pigment  cells  are 
seen  in  the  usual  situation.  The  thickness  of  this  layer  varies  however  ; 
in  some  places  it  is  very  much  thinned  or  wanting,  in  others  broader 
than  the  average. 

The  entire  appearance  of  the  retina  is  altered.     This  structure  now 
consists  of  a  meshwork  of  fibrilla;  in  which  are  imbedded  rounded  or 
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oval  cells  of  moderate  size  and  staining  property,  evidently  the  nuclei 
of  the  cells  from  which  the  processes  originate.         ^ 

Case  III :    Foreign    Body  in  the   Glohe— Traumatic  Cataract— Chronic 
Uvea-Retinitis — Secondary  dlaucoma — Equatorial  Staphyloma. 

The  patient,  a  blacksmith,  aet.  77,  had  been  struck  in  the  eyo 
with  a  piece  of  metal  25  years  previously.  He  was  operated  upon 
shortly  after  the  accident  but  never  regained  the  sight  of  that  side  and 
the  eye  had  been  subject  to  severe  attacks  of  pain  from  time  to  time. 

Marro^copiral  :  Tlie  eye  iiioasiireis  2")  mm.  antei'o  jiosleriorly,  by  27 
mm.  transversely.  The  cornea  is  small  and  opaque,  and  the  anterior 
chamber,  which  is  shallow,  contains  a  yellowish  exudate  in  the  periphery 
above  and  below.  A  slight  bulging  occurs  in  the  equatorial  region  up- 
wards (equatorial  staphyloma).     Tension  x  2. 

Section:  (Fig.  IV).  The  cornea  appears  to  be  or  normal  thickness  but 
the  anterior  chamber  is  shallow  and  blocked  at  each  angle  by  the  peri- 
phery of  the  iris.  Breaks  in  the  continuity  of  tlie  tissue  of  this  structure 
occur  here  and-  there  from  atrophy,  while  along  its  posterior  surface 
it  adheres  to  the  lens,  which  is  greatly  reduced  in  size,  irregular  and 
cataractous.  The  ciliary  processes  are  greatly  atrophied  and  flattened 
and  the  choriod  and  retina  throughout  their  whole  extent  show  exten- 
sive atrophic  cliangcs  with  numerous  spots  of  accumulated  pigment. 
There  is  no  cupping  of  the  optic  disc.  At  the  equator  of  the  globe 
above  there  is  marked  thinning  of  the  sclerotic,  which  bulges  slightly 
at  this  point.  Close  to  the  margin  of  the  staphyloma  on  the  inner 
surface  of  the  globe  lies  a  small  dark  foreign  body  of  steel  or  iron 
firmly  retained  in  position  by  strong  bands  of  white  organized  tissue, 
which  extend  outwards  from  the  sides  of  the  choroid  along  the  posterior 
extremities  of  the  ciliary  process. 

Microscopical  :  The  epithelial  layer  is  present  only  as  an  irregular 
fringe,  in  many  i)laces  the  cells  being  entirely  absent.  A  comparative- 
ly large  number  of  clear  spaces  occur  between  the  bundles  of  the  sub- 
stantia propria  of  the  cornea,  and  attached  to  the  sides  of  these  are 
seen,  not  infrequently,  one  or  more  fixed  corneal  cells.  Now  and  again 
a  wandering  leucocyte  is  found  lying  free  in  the  spaces. 

The  ciliary  processes  and  ciliary  bodies  are  greatly  flattened  and 
atrophied,  and  the  angle  of  the  anterior  chamber  of  both  sides  is 
blocked  for  a  considerable  distance  by  the  periphery  of  the  iris,  which 
is  firmly  adherent  to  the  posterior  surface  of  the  cornea.  The  anterior 
chamber  is  much  diminished  in  size.  The  shape  of  the  iris  is  such 
that  it  forms  a  roughly-triangular  structure,  one  side  of  which  is  applied 
to  Descemet's  membrane,  another  forms  the  rounded  posterior  boundary 
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of  the  anterior  chamber,  and  a  third  and  largest  extends  from  the  innef 
apex  (where  it  meets  the  same  structure  of  the  opposite  side  through 
a  tliin  bridge  of  iris-tissue)  to  the  ciliary  body.  These  areas  show 
rt  most  intense  small-round-cell  infiltration. 

Tho  shape  of  the  lens  is  roughly  the  same  as  in  Specimen  II.  On 
On  either  side  is  a  rounded,  cataractous  mass  the  centre  of  which  has 
undergone  extensive  calcareous  degeneration.  Between  the  two 
stretches  an  irregular  band  of  newly-formed  iibrous  connective-tissue, 
which  seems  here,  also,  to  have  l)een  derived  from  the  iris  on  account 
of  the  presence  of  numerous  pigment  cells.  Tho  lens  has  been  dis; 
located  in  the  direction  of  the  staphyloma,  described  below,  and  on  this 
side,  somewhat  in^rnally  to  the  ciliary  body,  its  capsule  is  in  immediate 
contact  with  Descemefs  membrane,  the  iris  having,  at  this  point, 
undergone  cv.-nplete  atro])liy  from  pressure. 

The  staphyloma  consists  of  thinned  'and  stretched  sclerotic,  in  tho 
outer  layers  of  which  pigment  cells  are  also  found  ;  its  inner  surface 
is  lined  towards  the  periphery  by  the  atrophied  choriod,  and  more 
towards  the  centre  by  a  single  layer  of  flattened  cells,  though  in  the 
very  middle  of  the  concavity  all  these  structures  are  wanting.  The 
retina  bridges  over  the  base  of  the  staphyloma,  and  the  angles  of  the 
wubretinal  space,  thus  formed,  are  occupied  by  a  reticulated  tissue-mass 
in  which  are  imbedded  numerous  pigment  granules  and  round  mono- 
nuclear cells. 

The  choriod  and  retina  elsewhere  present  the  characteristics  of  an 
atrophic,  i)lastic  choroido-retinitis.  The  latter  structure  generally  is 
converted  into  a  mesh-work  of  fine  fibrillar  cells  with  rounded  or  oval 
nuclei ; .  only  in  the  vicinity  of  the  optic  disc  of  eacli  side  can  traces 
of  the  nuclear  layers  still  be  made  out.  Tlie  vessels  show  very  typicaDj 
the  usual  thickening  of  the  walls,  and  concomitant  narrowing  or  ob- 
literation of  their  himina.  Where  the  retina  crosses  the  base  of  the 
staphyloma  and  also  in  front  of  the  optic  disc  is  seen  in  its  substance 
a  considerable  number  of  large  clear  cavities  of  more  or  less  rounded 
sliape,  but  entirely  free  from  exudate  of  any  kind.  The  choriod  is 
reduced  to  a  thin  atrophic  seam  and  its  pigment  generally  is  mostly 
seen  along  its  anterior  margin,  now  and  again  shoving  into  the  retina 
as  isolated  irregular  clumps.  As  a  whole  the  thickness  of  the  pigment 
layer  between  the  clioriod  and  retina  tends  to  vary  greatly  in  some 
places  being  much  more  developed  than  in  others.  To  the  inner  side 
of  the  anterior  end  of  the  staphyloma,  and  in  front  of  the  retina  at  the 
optic  disc,  is  seen  an  irregular,  u^avy,  nucleated  mass  of  newly  forme<l 
fibrous  tissue.  In  the  former  situation  it  represents  part  of  the  bands 
which  held  the  foreign  body  in  position. 


